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Oxidative stress workup :  

 

Scam or future? 
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 The body’s trillion or so cells face formidable threats, from lack of food to infection  with a virus.  

 

  Free radicals represents another constant threat and came to public attention in the 1990s: 

 

 Capable of damaging cells and genetic material 

 

 Can change the instructions coded in a strand of DNA 

 

 Make a circulating low-density lipoprotein molecule more likely to get trapped in an artery wall 

 Frijhoff et al.; 2015 

T.H. Chan, 2014 

Ho et al.; 2013 
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Hundreds, probably thousands, of different substances that can act as antioxidants.  

 

Most familiar:  

 

Vitamin C, vitamin E, beta-carotene, and other related carotenoids, along with the minerals 

selenium and manganese.  

 

Joined by glutathione, coenzyme Q10, lipoic acid, flavonoids, phenols, polyphenols, 

phytoestrogens, 

 Frijhoff et al.; 2015 

T.H. Chan, 2014 
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Cholestérol 

 

Vitamin A 

 

Vitamin E 

 

Vitamin C 

 

Coenzyme Q10 
SOD 

 

GPX 
LDLox 

 

LpPLA2 

 

GPX 

 

Acide urique 

 

Ferritine 

Web-shopping 
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Scam ? 

Antioxidant supplements represent 

a >> $500 million dollar industry 

Future ? 
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Analytical reliability? 



Cliniques universitaires Saint-Luc – Prof. D. Gruson 



Cliniques universitaires Saint-Luc – Prof. D. Gruson 



Cliniques universitaires Saint-Luc 



Cliniques universitaires Saint-Luc – Prof. D. Gruson 

Large variety of testing methods have been proposed and applied 

 Methods based on inhibited autoxidation studies  (kinetics of oxygen consumption) 

 Analytical determination of secondary oxidation products (e.g. carbonyl compounds) 

 The majority of testing methods, however, do not involve substrate autoxidation.  

 

 ELISA 

 GC-MS/MS, LC-MS/MS 

 competitive bleaching of a probe (e.g. ORAC assay, β-carotene, crocin bleaching 

assays, and luminol assay) 

 reaction with a different probe (e.g. spin-trapping and TOSC assay)  

 indirect methods based on the reduction of persistent radicals (e.g. galvinoxyl, 

DPPH and TEAC assays), or of inorganic oxidizing species (e.g. FRAP, 

CUPRAC and Folin-Ciocalteu assays). 

Testing for biomarkers of oxidative stress 
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Testing for biomarkers of oxidative stress 
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Talwar et al.; 2005 

Testing for biomarkers of oxidative stress 
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Testing for biomarkers of oxidative stress 



Cliniques universitaires Saint-Luc – Prof. D. Gruson 

Testing for biomarkers of oxidative stress 

Sharma et al.; 2016 

Greaves et al.; 2016 
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Testing for biomarkers of oxidative stress 



Clinical Evidence? 
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 Frijhoff et al.; 2015 

Evidence ? 
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Evidence ? 



Cardiovascular diseases ? 
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The current literature provides little support for the use of vitamin C supplementation to reduce 

heart disease risk.  

 

Many cohort studies and randomized trials have shown no relationship between vitamin C intake 

and heart disease risk, while few have suggested moderate benefits, and some have even 

suggested slight increases in risk.  

 

Importantly, multiple studies have documented increases in cardiovascular risk associated with the 

use of supplemental vitamin C, even when taken in doses of about 1000 mg per day, which is half of 

the established Tolerable Upper Intake Level (UL) of 2000 mg 

The lack of consistency within the body of research on this topic has called into question the roles of 

antioxidants in the human body, and has even cast doubt on the LDL oxidative hypothesis 
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Eight trials with 15,445 participants randomised.  

 

The largest trial with 14,641 participants provided data on our primary outcomes 
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There is limited low- and very low-quality evidence currently on the effect of vitamin C 

supplementation and risk of CVD risk factors. 
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Effects of ascorbic acid (500 mg/d), vitamin E (600 IU every other day), and beta carotene (50 mg every 

other day) on the combined outcome of myocardial infarction, stroke, coronary revascularization, or CVD 

death among 8171 female health professionals at increased risk. 

There were no overall effects of ascorbic acid, vitamin E, or beta carotene 

on cardiovascular events among women at high risk for CVD. 
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Women’s Antioxidant Cardiovascular Study 

ascorbic acid (500 mg/d), vitamin E (600 IU every other day),  

and beta carotene (50 mg every other day) 

Cook et al.; 2007 



Cliniques universitaires Saint-Luc – Prof. D. Gruson 

CoQ10 supplementation may partly improve the process of inflammatory state.  

 

The effects of CoQ10 on inflammation should be further investigated by conducting larger sample size 

and well-defined trials of long enough duration. 

Coenzyme Q10 and Inflammation 

Zhai et al.; 2016 
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Ho et al.; 2013 
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Sharma et al.; 2016 

 Q-SYMBIO randomized controlled trial demonstrated a reduction in major adverse cardiovascular events 

with CoQ10 supplementation in a contemporary HF population 



Cancer ? 
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Lee et al.; 2005 

600 IU of natural-source vitamin E on alternate days 
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Lee et al.; 2005 
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The HOPE and HOPE-TOO Trial 

Patients at least 55 years old with vascular disease or diabetes mellitus was extended 

Daily dose of natural source vitamin E (400 IU) or matching placebo. 

Lonn  et al.; 2005 
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In patients with vascular disease or diabetes mellitus, long-term vitamin E 

supplementation does not prevent cancer or major cardiovascular events and may 

increase the risk for heart failure. 

Lonn  et al.; 2005 



Cliniques universitaires Saint-Luc – Prof. D. Gruson 

The SU.VI.MAX Study 
A Randomized, Placebo-Controlled Trial of the Health Effects 

of Antioxidant Vitamins and Minerals 

13 017 French adults (7876 women aged 35-60 years and 5141 men aged 45-60 years)  

All participants took a single daily capsule of a combination of 120 mg of ascorbic acid, 30 mg of vitamin E, 6 mg 

of beta carotene, 100 μg of selenium, and 20 mg of zinc, or a placebo 

After 7.5 years, low-dose antioxidant supplementation lowered total cancer incidence 

and allcause mortality in men but not in women.  

 

Supplementation may be effective in men only because of their lower baseline status of 

certain antioxidants, especially of beta carotene. 

Hercberg et al.; 2004 



Neurology ? 
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Physicians’ Health Study II (PHSII) 

Grodstein et al.; 2007 

beta carotene arm (50 mg, alternate days) 
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Physicians’ Health Study II (PHSII) 

We did not find an impact of short-term beta carotene supplementation on 

cognitive performance 

 

but long term supplementation may provide cognitive benefits. 

Grodstein et al.; 2007 

Among 4052 continuing participants from the PHS 

(mean treatment duration, 18 years), the mean global 

score was significantly higher in the beta carotene 

group than in the placebo group (mean difference in z 

scores, 0.047 standard units; P=.03).  

 

 

On verbal memory, men receiving long-term beta 

carotene supplementation also performed 

significantly better than the placebo group (mean 

difference in z scores, 0.063; P=.007). 
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Association of Antioxidant Supplement Use and 

Dementia in the Prevention of Alzheimer’s 

Disease by Vitamin E and Selenium Trial 

(PREADViSE) 

Association of Antioxidant Supplement Use and Dementia in the Prevention of Alzheimer’s 

Disease by Vitamin E and Selenium Trial (PREADViSE) 

Four-arm randomized controlled trial (RCT) and initiated enrollment in 200117.  

SELECT’s primary aim was to determine the effectiveness of the antioxidant supplements vitamin E 

(400 IU/day) and selenium (200 μg/day) alone or in combination in preventing prostate cancer. 

Kryscio et al.; 2017  

Neither supplement prevented dementia. This is the first study to 

investigate the long term effect of anti-oxidant supplement use on 

dementia incidence among asymptomatic men. 
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The current meta-analysis provided 

evidence that CoQ10 was safe and 

well tolerated in participants with PD 

and no superior to placebo in terms of 

motor symptoms.  

 

According to these results, we cannot 

recommend CoQ10 for the routine 

treatment of PD right now. 



What Else? 
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One target:   Value 

Clinical 

Economic 
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Concluding Remarks 
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Thank you very much….  

53 

damien.gruson@uclouvain.be 

…for your attention ! 


